Abstract-The optical neuronal cell composed of silicon structure is also studied, and novel cell is proposed. The circuits that recognizes tag call signal and generates the sending data using the analog threshold element with a nonlinear characteristic are studied. In addition, single-mode silicon optical switch with T-shaped SiO 2 optical waveguide as a control gate is proposed [5] . In this report, the neuronal cell composed of silicon waveguide and electronic active elements is studied, and novel neuronal cell is proposed. The electron-hole pairs generated by illumination with short-wavelength light are used here.
INTRODUCTION
The research to model animals of the higher orders' nervous systems of the sight by composing the analog threshold element with a nonlinear characteristic in multilayer has been conducted [1, 2] . Recently, there are many reports from two dimension pattern recognition view point though an active research is performed.
On the other hand, RFID (radio frequency identification) technology has fast been noticed and has a great many possible applications [3] . We are proposing the RF recognition system to communicate by using faint radio wave with a little power consumption [4, 5] .
In addition, single-mode silicon optical switch with T-shaped SiO 2 optical waveguide as a control gate is proposed [6] .
In this paper, the neuronal cell composed of silicon waveguide and electronic active elements is studied, and novel neuronal cell is proposed. The electron-hole pairs generated by illumination with short-wavelength light are used here. In this paper, we also propose the circuit that recognizes the IC tag call signal and the sending data generation circuit by using the analog threshold element with a nonlinear characteristic. It is expected that these are effective to making it to small electric power or more. Figure 1 shows the outline of the neuron cell that we are assuming. Signal light propagates from each SiO 2 optical waveguide in the left end of figure. The light having an hν value larger than the band gap energy of silicon is absorbed to silicon, and converted into a free career. The free career enters self-pulsation electric circuit, and is converted into the pulse light with the light emission element. The converted light goes along in the waveguide and is sent to the following neuron cell.
NEURONAL CELL MODEL

SIMULATION RESULT
The finite-difference time-domain (FDTD) method is used for present electromagnetic field simulations. The computation model is shown in Fig. 2 . The cell size for computations is ∆ = 24.4 nm. The typical design parameters are as follows: width and thickness of SiO 2 waveguide are about 880 nm, gap between SiO 2 and silicon is about 4.9 nm, and wavelength of signal light is 0.85 nm The signal light is excited at the left side of waveguide. Figure 3 shows the simulation results. Left and right side figures are electromagnetic field distributions for electric conductivity σ = 0 and 20,000 S/m, respectively. From right figure, we can see that the light is absorbed. Fig. 4 shows the absorption characteristic for the electric conductivity. The unit of vertical axis is dB.
ESTIMATION OF CURRENT VALUE
When the silicon region is illuminated with the light having an hν value larger than the band gap energy of silicon, the irradiated photons are absorbed to create electron-hole pairs. When the light power P 0 is supplied to the silicon, the number of photons per second is given by
where h is Planck's constant and E photon is the photon energy. We assume that the energy transferred by the SiO 2 waveguide is absorbed by a fraction of A in the silicon region. The number of photons contributing to the generation of electron-hole pairs (N photon ) is given by
We assume that the number of generated electron-hole pairs is N . In the steady state, the recombination rate per second (N /τ ) is given by
The transferred energy to maintain the steady state can be estimated from Eq. (3). When 50% of the light energy is consumed, it is estimated that the electron-hole pairs generated is about 2.14 × 10 8 for the light of 1 µW; here we assume that the lifetime of minority carriers is 10 µsec. When 10% is consumed to flow the external current and 40% is consumed to maintain the carrier concentration, we obtain the current 0.69 µA enough for the operation of an external circuit. Figure 5 shows the simple circuit that recognizes the IC tag call signal. Route + multiplies by (1/2). Route − multiplies by (−1/2). The sum of two routes is taken as the output signal. For instance, when −1 is input to x1, and 1 is input to x2, C becomes 1. The example of two bit input is shown for easiness. Table 1 shows the recognition results of the circuit. One of the outputs A, 
TAG CIRCUIT
B, C, and D becomes the result of +1 corresponding to serial input (x1, x2). If it wants to identify only condition (x1, x2) = (−1, 1), only the circuit that leads to output C is necessary. Figure 6 shows the sending data generation circuit. For example, if one input C of a parallel signal is 1, the serial output (Y 1, Y 2, Y 3, Y 4) becomes to (1, −1, 1, 1) . The operation of IC tag is relatively simple. We want to achieve it with an easy circuit as much as possible. It is thought that this was effective to making it to small electric power or more. Fig. 7 . H level is output as a result. If − is input oppositely, L level is output without the transistor working. In the circuit of Fig. 8 , the transistor works when input is −, and H level is output. L level is output in +.
CONCLUSION
The optical neuronal cell composed of silicon structure is also studied, and novel cell is proposed. A simple recognition circuit and the sending information data generation circuit were studied. A simple structural recognition circuit and the sending data generation circuit by using the analog threshold element with a nonlinear characteristic were studied, and were proposed. It is thought that this was effective to making it to small electric power or more.
